as "the act of attempting to maintain or restore life by establishing and/or maintaining airway, breathing and other related emergency care" 1 . Christchurch Hospital, a 650-bed University teaching hospital, is the main tertiary referral centre for the northern part of the South Island of New Zealand. Both the nursing and medical staff are required to manage cardiac arrests of adult patients in non-critical care areas until the arrival of a designated Cardiac Arrest Team (CAT) . The aim of the study was to investigate the characteristics and outcomes of cardiac arrests occurring outside hospital critical care areas. This audit presents the data obtained thus far and analyses its implications. The overall patient survival rates were compared to those of similar tertiary hospitals in other developed countries. The data in this study occurred prior to the introduction of automated external possessed a policy on 'withholding resuscitation' All cardiac arrests that occurred outside critical care areas were included in the study. In all these events the CAT was called and CPR and/or emergency department, operating room, coronary care unit, cardiac catheterisation laboratory and in the intensive care unit were excluded from the study. Paediatric events were also not recorded.
Patient (CI 32.6, 44.8 ) and survival to discharge was 21.0% (CI 15.9, 26.1) . Comparison of clinical areas showed that the percentage with successful resuscitation and the percentage with survival to discharge were highest in the cardiology wards (52.2%, 41.3%) and lowest in the medical wards (24.9%, 8.8%) . After taking account of rhythm, age, gender and time of day, differences between clinical areas were slightly reduced. Cardiology wards, however, still had a higher resuscitation percentage than medical wards (P=0.03) and a higher percentage of hospital-wide survival rates does not accurately reflect the survival rates in a variety of specific clinical areas. The analysis of outcomes across different clinical areas at Christchurch Hospital revealed differences in outcomes and therefore the clinical experience of staff in those areas. These differences have implications for the resuscitation training of health professionals. The further development of national resuscitation registries may allow more specific analysis of outcomes in different clinical areas.
following: the date, time, location of the event, patient's age, patient's gender, initial cardiac rhythm and the initial outcome. Patient outcomes were measured in the following way: the return of to discharge. Initial rhythms recorded were those described in the patient's clinical records. These were tachycardia (VF/VT) or non-VF/VT. To investigate variations in characteristics and outcomes across different clinical areas of the hospital, the data from four major ward groupings were collated. The groupings were medical and orthopaedic surgery (60 beds). These groupings cardiac arrests during transit within the hospital, in investigation rooms and in acute dialysis.
tables and logistic regression were used to assess categorical variables as predictors of outcome, each considered singly. Age was investigated both as a categorical predictor, grouping by decades, and as a linear predictor. As there was no evidence of non-linearity, age was treated as a linear predictor in the multiple predictor logistic regressions that were used to investigate differences across clinical areas taking account of rhythm, age, gender and time of day. Results of multiple predictor logistic regressions are reported as adjusted percentages, which are Age was compared across areas of the hospital than analyses restricted to patients who had return of ( Figure 1 ). The return of spontaneous circulation were eventually discharged from hospital ( Figure 1 ). For those patients with VF/VT, the return of the percentage discharged alive from hospital was ( Figure 1) . The difference between those with for both outcomes (P<0.0001). Patients with VF/VT rhythms were also more likely to survive from P Analysis of age range revealed that the most FIGURE 1 ventricular fibrillation/ventricular tachycardia, VF/VT=ventricular fibrillation/ventricular tachycardia).
( Figure 2 ). Thirty-two percent of patients were in decreased as age increased. The odds of the return additional decade of life (P=0.0002) and the odds of (P was largely through resuscitation; the odds of survival until discharge in those who had been P=0.15). The gender of the patients was neither related to the P P nor survival to discharge among those resuscitated P The survival rates varied across clinical groups (P=0.02 overall). The highest survival to discharge the clinical areas examined (P these areas, the average age of patients ranged from (orthopaedic) ( Table 1 ). However the proportion of patients with VT/VF rhythm did not differ across the areas (P Patient outcomes varied according to time of day or night. Resuscitation success was higher during P the same pattern was seen for survival to discharge P=0.06). Models including type of rhythm, age, gender and time of day as well as clinical area were used to see if there were still differences across the clinical areas, when these other predictors of outcome were that presents the observed percentages with each outcome beside the percentages adjusted for all other predictors. Adjustment for other predictors of outcome altered the results very little. Youth and VT/VF rhythm predicted better outcomes. Cardiology wards had the highest return to spontaneous circulation and the highest survival to discharge. Medical wards had the lowest.
Survival outcomes and comparisons
compare favourably to other published studies. report by the United States National Registry of Cardiopulmonary Resuscitation recently described . Forty-four percent attained the return of discharge . For VF/VT, the survival to discharge was . Another study 5 . The study reported an initial rhythm of VF/VT 5 patients experienced an initial non-VF/VT rhythm hospital 5 morbidity and mortality with consistently poor outcomes despite the rapid availability of hospital 6 . Risk factors associated with hospital death include: increasing age, non-elective operative procedure, negligence, human error and unstable bedside observations in the hours prior to death 7 .
Age between survival to discharge and age (Figure 2) . Increasing age has been associated with a decreased survival rate 5 . In addition, variations occurred in the In the two cardiology wards, the average age of the
Location and cardiac rhythm
Predictably the highest survival to discharge was in the cardiology group. Some cardiology patients telemetry to a nearby Coronary Care Unit. This advantage, though resulting in prompt recognition of their event, was considered to equate to a VF/VT to be the predominant cardiac rhythm for this patient group due to their underlying cardiac disease. However, the incidence of VF/VT among this group was lower than anticipated ( Table 2) . The reason for this remains unclear. Variation in the incidence of VF/VT occurred amongst the four major ward groupings. VF/VT rates took place as of survivors in all groups came from the VF/VT
Time of day
The higher survival rate found of patients to out-of-hours arrests has been previously reported 5 levels, delays in detecting cardiac arrests and decreased resources may account for this. However, the small difference, which remained after adjustment of 51) of the survivors to discharge presented with a cardiology wards presented with a VF/VT rhythm. VF in both monitored and non-monitored wards increases the chances of survival to discharge . It is wards without monitoring facilities.
Faster responses from the ward staff with arrival important improvements to enhance patient survival after cardiac arrest . Along with many other hospitals, Christchurch Hospital is currently upgrading all its is likely to be a critical determinant of survival after cardiac arrest 10 . This suggests the need for routine measurement, monitoring and feedback systems during actual CPR 10 .
Implications for education and training
The survival rates reported across the four clinical groups demonstrated different outcomes. These of individual staff to both resuscitation and training. Staff with regular experience of good outcomes (cardiology) are likely to have a different attitude towards resuscitation compared to staff in areas the full implications of these variations are unclear, training should be adapted to take into account these variations in experience. Although regular resuscitation training is expected of all medical and nursing staff with patient contact at this hospital, as has been shown, training does not match the reality of resuscitation practice and its outcomes 11 . A critical element of response by the CAT is the initial management of the airway. In teaching hospitals, cardiac arrests 12 .
The need for national cardiac arrest registries to compare the impact of regional differences in patient .
in different clinical areas. The New Zealand Resuscitation Council has recently established a New Zealand resuscitation registry that uses the Utstein template to record resuscitation data .
Study limitations
There are a number of points of weakness in to record and are often reported inaccurately.
of individual's cerebral performance category was unable to be performed . This prevented any quality of life analysis of survivors. Similarly, due to lack of resources, an analysis of co-morbidities was unable to be undertaken.
in-hospital cardiac arrests occurring in non-critical 26.1). The percentages with successful resuscitation and with survival to discharge were highest in the of rhythm, age, gender and time of day, differences between clinical areas were slightly reduced. Cardiology wards however, still had a higher resuscitation percentage than medical wards (P discharge than all other areas (P=0.005 overall, 0.05 for each individual comparison). This skewed the overall picture. Reporting of hospital-By not combining all events hospital-wide, we were able to comment on characteristics and outcomes in clinical areas in which patients were not monitored, had no immediate medical response and in which staff had infrequent exposure to cardiac arrest. These data have implications for the resuscitation training of health professionals. 
